I am delighted to say that my son has at last obtained a job. He is in his mid-twenties and has not yet settled down in any way that his rather conservative father recognises as normal. He has had jobs before, but never ones with any degree of permanence, nor ones he thought worthwhile. The earlier jobs were separated by period on the list of the unemployed, or 'seeking work' as our government thinks this status should now be called. It is strange how different fathers and sons can be.
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By contract, I have had only three real jobs in almost 30 years, which by British standards is all very respectable. Although my son is very bright, education holds no appeal for him, so he has made his way in the world without paper qualifications. His only consistent interest has been rock climbing, which he has done seriously for more than half his life. 'Is this not a very risky business?', says my friend in the pub. 'Not really', I reply, but with little conviction. ' Well what position has he landed?', asks my drinking partner, more out of a sense of conversational duty than real interest. 'He has a cleaning job, but not an ordinary one, because he will use his climbing and rope-work skills to first reach and then clean the massive structures at the government-owned Sellafield nuclear power plant. Apparently, he will rope himself to the roof and then abseil to the inaccessible parts of the main building to clean them'.
My companion gulped his beer and mumbled something about his dog awaiting its walk, and I was alone in the bar. It seems that my friends show little enthusiasm for conversations about my son's apparent preoccupation with dangerous pursuits. 'Even if he can manage to hang onto the ropes, will the radioactivity not get him in the long run?', seemed to be my companion's silent final thoughts.
It appears that I am not alone amongst conservative fathers in having a son who always seeks out highrisk situations. No doubt part of his behaviour is a reaction against my staid life-style. Perhaps this is a human trait, whereby the next generation attempts to counteract the assumptions (in this case safety-first ones) of their elders.
To many Britons the very word Sellafield spells danger. There is a strong suspicion amongst some ordinary people that all sorts of errors and incompetence have led to radioactive leaks and spillage from the government-owned plant. The media feature occasional 'expos6' treatments of the events at Sellafield, which the public relations department are attempting to counteract by opening the plant to visitors, and even running advertisements about the safety record of this high technology complex. However, clusters of leukaemia cases have been detected near Sellafield; no doubt, in the minds of ordinary people, these have been caused, or at least contributed to, by any spillage of radioactive material. Suspicion is compounded by one of our restrictive laws (the Official Secrets Act: there is still no freedom of information legislation in Britain), which prevents unauthorised scrutiny (especially by journalists) of virtually all the government and governmental agency papers. I have no special knowlege of the problems in operating the Sellafield plant. In general, I would suspect that great prudence would apply in all the procedures, after all those who work at the facility would be most at risk from any hazard arising from poor practice. I also recall the start of all the concern about radon, the naturally occurring radioactive gas that 'pollutes' most homes. Public interest in radon arose from the safety procedures at one such plant.
One worker was found to have high radioactivity readings during the routine monitoring procedures. All attempts to detect the suspected leak of radioactivity in the nuclear facility failed, and then in exasperation it was suggested that the source could be his home. Simple monitoring here confirmed this suspicion [ 1 ] . No malpractice at the facility had led to the high reading, and if there was a risk to health, it would be greater at home than at work! There is currently much interest in radon. An industry has emerged to measure radon levels in homes, evaluate the level of risk with respect to lung cancer, and apply remedial measures to affected buildings [see 2]. The principle of culpability, such as is embodied in the slogan 'the polluter must pay for the remedy', does not apply, because the radon that emerges from the earth arises naturally, being a function of the local geology. A recent report of the Environment Committee of the House of Commons [3] sided with the National Radiological Protection Board (NRPB) in accepting that there was a risk to health and went along with their plan for remedial action, which includes the identification of the houses with high levels (the action level is 200 Bq/m3, although this should not necessarily be interpreted as being dangerous in itself) and their rectification by changes to the structures. All this is very expensive, and one can only hope that any public resources dedicated to this work will not be taken from a more costeffective programme. Eventually, one might anticipate a loss in the resale value of houses that register high radon levels, as has occurred in the USA.
Not all the advice to the Environment Committee was consistent.
Dissent from the dangers afforded by radon were voiced by some individual witnesses, but was not finally accepted by the committee.
Both rock climbing and radiation are considered by the public to be dangerous [e.g. table 1 in ref. 4 ]. As rock climbing is a voluntary activity, it can be avoided, whereas natural radioactivity is for the most part unavoidable, so the two hazards do not engender the same reaction. There is an irrational component in the reaction of the public to radioactivity, which probably arises from a lack of understanding. Attempts to inform the public of any risk they experience from radioactivity is probably frustrated by the suspicion of the government's motives, no doubt in the wake of the lack of trust from the operation of the Official Secrets Act.
An expert opinion about a possible environmental hazard is of commercial and societal importance, because the hazard my be subject to a public health intervention, ranging from the launching of health educational programmes to the regulation of maximal exposure levels. It is difficult to raise any enthusiasm about the effectiveness of either option. Consider, for example, the advertising ventures to promote safe sex in an attempt to combat the spread of HIV infection and ultimately AIDS:
in Britain the first efforts in this direction concentrated on scaring youngsters from their supposedly sexually promiscuous behaviour, and it failed so badly that it had to be launched again half a year later, with a softer tone to the advertisements.
The objective of the second course of action, regulation, is to restrict the dose of a hazard received by a worker, or in other circumstances, the general public. If regulatory levels are set incorrectly, the protection will be inappropriate, so the key to regulation lies in the recognition of the extent of the risk from the hazard: the regulatory level will be too lax if a hazard is underestimated and restrictive if it is overestimated.
Estimation of the extent of risk is an extremely complicated procedure. In very many cases, a high exposure group has been identified, often from some industrial process, and the health effects determined as accurately as is possible with the available techniques, although one should always remember that most exposures and most medical end points are prone to misclassification errors.
For radon, the industrially exposed group consisted of uranium and some other miners. It had been known for a long time that there was a high incidence of lung cancer in miners, and this was eventually associated with exposure to high levels of radiation. Over the last 10-15 years, the high levels of radon in some houses has become well known, but virtually all attempts to perform acceptable epidemiological studies on non-industrial populations have failed to establish an appreciable risk of lung cancer [5] . Yet most informed lay people are aware of the large number of deaths considered to result from domestic exposure to radon. These, of course, are not . deaths that have been counted directly, as would be the case for traffic accidents, but are 'nominal' deaths, which have come from a risk assessment model.
Mathematical modelling of risk is a very complex process. In virtually all situations, the dose of hazard has to be extrapolated down from the high levels encountered in industry to the much lower domestic levels.
Any difference between workers and the general population has to be accommodated in the model, and al-lowances made for exposure to other substances that may produce the same medical end point (for example, cigarette smoking and exposure to asbestos fibres, fumes of some arsenic, chromium and nickel compounds are all associated with increased incidence of lung cancer).
The overall evidence from miners indicates that both cigarette smoking and radon can be associated with an increased incidence of lung cancer.
However, it is not clear how these two influences work together; the unresolved problem is whether the two hazards have an additive or multiplicative interaction [6] . In most mathematical models of risk from radon, a multiplicative interaction is allowed for, but of course this may not be correct. The importance of this assumption can be seen if the supposed effects of radon are compared in three models: the excesss lung cancer risk per 100,000 smokers exposed to 1 WLM at 15 years of age was predicted to be 7.4 (National Council for Radiation Protection and Measurements model, presumed interaction additive), 278.7 (International Commission for Radiological Protection model, presumed interaction multiplicative) and 114.5 (BEIR IV committee of the National Research Council model, presumed interaction multiplicative) [7] .
Any prediction of the magnitude of the adverse effect of an environmental hazard, such as radon, is unlikely to be verifiable. At the present level of knowledge, it is not possible to be sure that any specific lung cancer was the result of radon exposure.
However, there are a few instances where the predictions from models have been subjected to objective checks [8] . Ethylene dibromide was modelled as an airborne carcinogen on the basis of gastric tumours present in orally dosed rats.
From the USEPA model, between 54 and 85 extra cases of cancer were predicted in an ethylene bromide chemical plant; when investigated, an excess of only 3 was found, which was not statistically significant. Again on the basis of the findings in an animal study, 14.5 extra lung and liver cancers were predicted from the
